aminophospholipid, one unknown aminolipid, two unknown phospholipids and one unknown lipid. The peptidoglycan type was A1c. The G+C content of the genomic DNA was 75.0 mol%. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain KIS22-12 T formed a phyletic lineage with Oryzihumus leptocrescens KV-628 T . 16S rRNA gene sequence similarity between the two strains was 96.5 %. On the basis of phenotypic, chemotaxonomic and molecular properties, strain T represents a novel species within the genus Oryzihumus, for which the name Oryzihumus terrae sp. nov. is proposed. The type strain is KIS22-12 T (5KACC 16543 T
5DSM 27161 T 5NBRC 109596 T ). An emended description of the genus
Oryzihumus is also provided.
The genus Oryzihumus was proposed for bacterial strains isolated from paddy soil. The type species, Oryzihumus leptocrescens, was characterized as Gram-positive, catalasepositive, aerobic, non-motile irregular rods. The peptidoglycan was type A1c and MK-8(H4) was the major menaquinone. The fatty acids mainly consisted of iso-C 15 : 0 , iso-C 16 : 0 and iso-C 14 : 0 , and the DNA G+C content was very high (72-73 mol%) (Kageyama et al., 2005) .
One bacterial strain was isolated from a soil sample of Baengnyeong Island in Onjin county, Republic of Korea. The soil sample was diluted with 0.85 % (w/v) NaCl and the diluted aliquots were spread on R2A medium (Reasoner & Geldreich, 1985) . Strain KIS22-12 T was purified and characterized on the basis of polyphasic taxonomic methods.
Genomic DNA was extracted and the 16S rRNA gene was amplified by PCR using the universal primers 9F and 1512R (Weisburg et al., 1991; Kwon et al., 2003) . The purified PCR products were sequenced by Genoteck, Daejeon, South Korea. The sequence (1457 bp) obtained was compared with closely related sequences of reference organisms in the database of the Eztaxon-e server using Eztaxon-e's identifying function (Kim et al., 2012) . The 16S rRNA gene sequences were aligned using ARB software (Ludwig et al., 2004) , and were added to the alignment of the SILVA SSURef version 106 ARB database (Pruesse et al., 2007) . Phylogenetic trees were reconstructed using MEGA software version 5.0 (Tamura et al., 2011) on the basis of the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Kluge & Farris, 1969) and maximum-likelihood (Felsenstein, 1981) algorithms. According to the 16S rRNA gene sequence comparison, strain KIS22-12 T showed the highest 16S rRNA gene sequence similarity (96.5 %) with Oryzihumus leptocrescens KV-628 T and less than 96.0 % 16S rRNA gene sequence similarities with members of closely related genera within the family Intrasporangiaceae such as Arsenicicoccus, Ornithinicoccus and Ornithinimicrobium. In the phylogenetic analysis (Fig. 1) , strain T formed one cluster with Oryzihumus leptocrescens KV-628 T among members of the family Intrasporangiaceae, supported by a high bootstrap value (81 %). The maximum-parsimony and maximum-likelihood trees also showed that strain KIS22-12 T and Oryzihumus leptocrescens KV-628 T formed one lineage (Fig. 1) .
Cell morphology and presence of flagella were observed with an electron microscope (model 912AB; LEO) at the exponential phase of growth. A Gram-staining kit (Difco) was used for testing the Gram reaction. The presence of catalase and oxidase activities were examined by bubble production in 3 % (v/v) hydrogen peroxide solution and colour change in 1 % (w/v) tetramethyl-p-phenylenediamine (bioMérieux), respectively. The pH range for growth was checked in R2A broth medium; the pH was adjusted to pH 4-12 (at intervals of 1.0 pH unit) using appropriate biological buffers (Breznak & Costilow, 1994) , and then sterilized. The temperature range for growth was tested at 4, 10, 15, 20, 25, 28, 30, 35, 37 and 40 u C. To investigate tolerance to NaCl, R2A broth was prepared with NaCl concentrations adjusted to 0-5 %, w/v (at intervals of 1.0 %). Degradation of casein (5 %, w/v), CM-cellulose (1 %, w/v), starch (1 %, w/v), Tween 80 (1 %, w/v) and tyrosine (0.1 %, w/v) was examined on R2A plates containing milk powder, CM-cellulose, starch, Tween 80 and tyrosine, respectively. DNase activity was determined with DNase test agar (Difco). Other physiological properties, utilization of various substrates, and enzyme activities were tested in duplicate with commercial API 20NE, API ID 32GN and API ZYM strips (bioMérieux) according to the manufacturer's protocols. API 20NE and API ID 32GN test strip results were recorded after 10 days of incubation, and API ZYM test strips were checked after incubation for 4 h. The novel strain was Gram-stainpositive, aerobic, non-spore-forming, non-flagellate and coccus-shaped (0.8 mm-1.3 mm). Colonies were round, convex and light yellowish. Strain T grew on R2A and nutrient agar, but not on trypticase soy agar. Growth occurred in the range of 10-35 u C (optimum 28-30 u C) and pH 5.0-9.0 (optimum pH 7.0). The strain tolerated up to 3 % (w/v) NaCl. Phenotypic comparison between strain KIS22-12 T and Oryzihumus leptocrescens KACC 15268 T is shown in Table 1 .
For the analysis of whole-cell fatty acids, strain KIS22-12 T and Oryzihumus leptocrescens KACC 15268 T were grown for 3 and 2 days, respectively, at 28 u C on R2A to the late exponential phase of growth. Cellular fatty acids were extracted, methylated and analysed by using the Sherlock Microbial Identification System (MIDI) according to the manufacturer's instructions. Fatty acid methyl esters were analysed using the Microbial Identification System software package (Sherlock Version 6.1; MIDI database: TSBA6). for 72 h at 30 u C. Amino acids and the isomers in cell-wall hydrolysates were analysed as described by Hamada et al. (2012) . Menaquinones and polar lipids were extracted and analysed by the method of Minnikin et al. (1984) using cells grown on R2A. The DNA G+C content was determined by the fluorometric method (Gonzalez & SaizJimenez, 2002 ) using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad).
The major fatty acids (.10 %) of strain KIS22-12 T were C 17 : 1 v8c (17.9 %), iso-C 15 : 0 (17.1 %) and anteiso-C 15 : 0 (10.4 %) while the closest phylogenetic relative, Oryzihumus leptocrescens KV-628 T , contained iso-C 15 : 0 (28.7 %), iso-C 16 : 0 (18.0 %) and anteiso-C 15 : 0 (10.6 %) ( Table 2) . Despite the differences in quantities of each fatty acid, both strains shared a similar fatty acid profile of the major and minor fatty acids ( Table 2 ). The predominant menaquinone of strain T was MK-8(H 4 ), which was also shown in Oryzihumus leptocrescens KV-628 T . The polar lipid profile of strain T contained diphosphatidylglycerol (DPG), phosphatidylinositol (PI), one unknown aminophospholipid (APL), one unknown aminolipid (AL), two unknown phospholipids and one unknown lipid. The polar lipid profile of Oryzihumus leptocrescens KACC 15268 T contained DPG, PI, phosphatidylethanolamine, an unknown APL, one unknown AL and four unknown lipids (Fig. S1 , available in the online Supplementary Material). The polar lipid patterns of strain T and Oryzihumus leptocrescens KACC 15268
T were differentiated from the closely related . All data are from this study except where otherwise indicated. Both strains are positive for aesculin hydrolysis, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase and urease. Both strains assimilate D-glucose, L-arabinose, Dmaltose, potassium gluconate, phenylacetic acid sucrose and glycogen, but not N-acetylglucosamine, capric acid, adipic acid, inositol, itaconic acid, suberic acid, sodium malonate, lactic acid, potassium 5-ketogluconate, salicin, L-fucose, D-sorbitol, valeric acid, potassium 2-ketogluconate or L-proline. Both strains are positive for esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and b-glucosidase activities, but negative for alkaline phosphatase, lipase (C14), trypsin, a-chymotrypsin, b-glucuronidase, N-acetyl-bglucosaminidase, a-mannosidase and a-fucosidase actvities. +, Positive; 2, negative; W, weakly positive.
Characteristic 1 2
Morphology Coccus Irregular rod* Temperature range for growth (uC) 10-35 15-37* pH range for growth 5.0-9.0 4.0-9.0* NaCl range for growth (%, w/v) 0-3 0-5* Gelatin hydrolysis 2 + Assimilation of: T and Oryzihumus leptocrescens KACC 15268 T were grown on R2A at 28 u C for 3 and 2 days, respectively. 2, Not detected or ,0.5 % of total fatty acids. 17.9 9.2 anteiso-C 17 : 0 3.5 4.1 anteiso-C 17 : 1 v9c 3.7 1.2 iso-C 17 : 0 2 1.0 iso-C 18 : 0 2 0.6 C 18 : 1 v9c 6.2 1.6 C 18 : 0 1.7 2.1 Summed feature* 3 8.9 1.8 8 1.2 2 9 1.8 0.9 *Summed features represent groups of two or three fatty acids that could not be separated by the Microbial Identification System. Summed feature 3 comprised C 16 : 1 v7c and/or C 16 : 1 v6c, summed feature 8 comprised C 18 : 1 v7c and/or C 18 : 1 v6c and summed feature 9 comprised iso-C 17 : 1 v9c and/or C 16 : 0 10-methyl.
members of the family Intrasporangiaceae in that the genera Ornithinicoccus and Ornithinimicrobium contained phosphatidylglycerol and the genus Arsenicicoccus did not have DPG and PI (Gobeli et al., 2013; Groth et al., 1999 Groth et al., , 2001 . The peptidoglycan of strain KIS22-12 T contained alanine, glutamic acid and 2,6-diaminopimelic acid (A 2 pm) at a molar ratio of 1.8 : 1.0 : 0.4. Enantiomeric analysis of the peptidoglycan amino acids revealed the presence of D-Ala, L-Ala, D-Glu and meso-A 2 pm. These data suggested that the peptidoglycan type of strain T was A1c (Schleifer & Kandler, 1972) , which was consistent with that of Oryzihumus leptocrescens (Kageyama et al., 2005) . The genomic DNA G+C content of strain T was 75.0 mol% while that of Oryzihumus leptocrescens KACC 15268 T was 75.3 mol%.
On the basis of the results presented here, strain KIS22-12 T is considered to represent a novel species of the genus Oryzihumus, for which the name Oryzihumus terrae sp. nov. is proposed. An emended description of the genus Oryzihumus is also provided.
Emended description of the genus Oryzihumus Kageyama et al. 2005
The description of the genus Oryzihumus is as given by Kageyama et al. (2005) with the following amendments. Cells are irregular rods or cocci. Major polar lipids are DPG, PI and APL. The genomic DNA G+C contents of members of the genus are 75.0-75.3 mol%.
Description of Oryzihumus terrae sp. nov.
Oryzihumus terrae (ter9rae. L. gen. n. terrae of the soil).
Cells are Gram-staining-positive, non-spore-forming, nonflagellate and coccus-shaped (0.8-1.3 mm). Colonies are round, convex and light yellow. Grows on R2A and nutrient agar, but not on trypticase soy agar. Growth occurs at 10-35 u C (optimum, 28-30 u C), at pH 5.0-9.0 (optimum, pH 7.0) and in the presence of 0-3.0 % (w/v) NaCl. 
